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DETAILED ACTION 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1, 3-15, 18-23, 26, 27, 29-36, 39, 43 and 46-54 are rejected under 35 
U.S.C. 103(a) as being unpatentable over Pittman et al. in view of Uribe et al. and 
further in view of lino et al. (US 6,313,637). 

Regarding claim 1, Pittman discloses a cell maintenance device, comprising: a 
switch (Figure 1 , elment Q3); and a pulse generator capable of pulsing a cathode of at 
least one cell through the switch when the switch is closed (Column 11, lines 29-31). 
Pittman does not expressly disclose this method being used on a fuel cell. Uribe 
teaches a method for improving fuel cell performance by pulsing the cathode of a fuel 
cell (Column 2, lines 39-46). It would have been obvious to a person having ordinary 
skill in the art at the time of this invention to use the system of Pittman with fuel cells, as 
Uribe teaches it would improve the performance of the fuel cells. Moreover, Pittman in 
view of Uribe discloses the switch comprises: a relay capable of shorting the cell of a 
fuel cell stack ((figure 1, element 03). Neither Pittman nor Uribe teach of using a 
dielectrically isolated driver, lino teaches of using dielectrically isolated drivers to control 
the operation of a battery stack (Figure 1 , element 20a). It would have been obvious to 
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a person having ordinary skill in the art at the time of this invention to combine the 
teachings of lino, and use dielectrically isolated driver in order to isolate part of the 
circuitry. 

Regarding claim 3, Pittman further discloses the maintenance device of claim 2, 
wherein the relay comprises a solid-state relay (Column 11, lines 31-32). 

Regarding claim 4, Pittman, Uribe and lino disclose the fuel cell maintenance 
device of claim 1 , wherein the relay is further capable of shorting a second cell of the 
fuel cell stack (Pittman's maintenance device in conjunction with the battery stack of 
lino). 

Regarding claim 5, Pittman in view of Uribe disclose the fuel cell maintenance 
device of claim 1. Neither Pittman nor Uribe expressly teach of the system being used in 
a multicell system, lino teaches of a detecting and controlling system for a multi cell 
stack. It would have been obvious to a person having ordinary skill in the art at the time 
of this invention to duplicate the parts of Pittman and use the system for maintenance 
with lino's stack of cell. Which then yields a second switch through which the pulse 
generator is capable of pulsing a cathode of a second cell when the second switch is 
closed (Pittman Column 11, lines 29-31); and a control circuit capable of controlling to 
which of the first and second relays the pulse generator output is transmitted (lino 
Figure 1, element 1). 

Regarding claim 6, Pittman, Uribe, and lino disclose the fuel cell maintenance 
device of claim 5, wherein the second switch includes: a second relay capable of 
shorting at least a second cell of a fuel cell stack (Pittman Figure 1 , element Q3) ; and a 
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second dielectrically isolated driver capable of driving a second relay responsive to the 
pulse generator output (lino Figure 1 , element 20b). 

Regarding claim 7, Pittman, Uribe, and lino disclose the fuel cell maintenance 
device of claim 6, wherein at least one of the first relay and the second relay is further 
capable of shorting one of a third cell and a fourth cell of the fuel cell stack (Pittman 
Column 3, lines 23-25) (The relay of Pittman with his multi cell battery can be shorting a 
third and fourth cell). 

Regarding claim 8, Pittman discloses the fuel cell maintenance device of claim 1, 
wherein at least one of the switch and the pulse generator is capable of receiving power 
returned from the fuel cell stack (Column 1 1 , lines 29-31). 

Regarding claim 9, Pittman in view of Uribe teach the fuel cell maintenance 
device of claim 8 and further comprising a voltage regulator coupled to at least one of 
the switch and the pulse generator (Figure 1 , element 24, Q3, 17). Neither Pittman nor 
Uribe expressly disclose wherein the system is configured to receive the power returned 
from the fuel cell stack, lino teaches that the battery stack is used to supply some power 
to the battery monitoring (figure 1). It would have been obvious to a person having 
ordinary skill in the art at the time of this invention to use the power that is being 
released by the battery during the pulsing for the system, and not let it just be wasted. 

Regarding claim 10, Pittman in view of Uribe disclose the fuel cell maintenance 
device of claim 1 . Neither Pittman nor Uribe expressly teach of the system being used in 
a multi cell system, lino teaches of a detecting and controlling system for a multi cell 
stack. It would have been obvious to a person having ordinary skill in the art at the time 
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of this invention to duplicate the parts of Pittman and use the system for maintenance 
with lino's stack of cell. Which would then yield the pulse generator (Pittman figure 1, 
element 17) is capable of pulsing a cathode of a second cell when the switch is closed 
(The second cell would come for the stack of cells as shown by lino). 

Regarding claim 11, Pittman discloses a cell maintenance device, comprising: at 
least one relay capable of shorting at least one cell (Column 1 1 , lines 29-31); and a 
pulse generator (element 17) capable of pulsing a cathode of the cell through the relay. 
Pittman does not expressly disclose the system using fuel cells, or having a 
dielectrically isolated driver, lino teaches of using a dielectrically isolated driver (figure 1 , 
element 20a) for the benefit of electrically separating components, and still being able to 
read and control there functions. Uribe teaches a method for improving fuel cell 
performance by pulsing the cathode of a fuel cell (Column 2, lines 39-46). It would have 
been obvious to a person having ordinary skill in the art at the time of this invention to 
use the system of Pittman with fuel cells, as Uribe teaches it would improve the 
performance of the fuel cells. Further, Pittman, Uribe, and lino teach the fuel cell 
maintenance wherein at least one of the relay (Pittman Figure 1, element Q3), the 
dielectrically isolated driver (lino Figure 1, element Q3) and the pulse generator (Pittman 
Figure 1, element 17). Neither Pittman, Uribe, nor lino expressly teaches where the 
above elements receive power returned from the fuel cell stack, lino does teach that the 
battery stack is used to supply some power to the battery monitoring (figure 1). It would 
have been obvious to a person having ordinary skill in the art at the time of this 
invention to use the power that is being released by the battery during the pulsing for 
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the system, and not let it just be wasted. Pittman further discloses the fuel cell 
maintenance further comprising a voltage regulator (Figure 1 , element 24) through 
which at least one of the relay, the dielectrically isolated driver and the pulse generator 
is capable ofreceiving power returned from the fuel cell stack 

Regarding claim 12, Pittman discloses the fuel cell maintenance device of claim 
11, wherein the relay comprises a solid-state relay (Column 11, lines 31-32). 

Regarding claim 13, Pittman, Uribe, and lino disclose the fuel cell maintenance 
device of claim 1 1 , wherein the relay is further capable of shorting a second cell of the 
fuel cell stack (Pittman figure 1 , element Q3) (When using a stack of cells such as lino 
does, it is necessary to duplicate the parts or Pittman's original design) 

Regarding claim 14, Pittman, Uribe, and lino disclose the fuel cell maintenance 
device of claim 1 1 , further comprising: a second relay capable of shorting at least a 
second cell of a fuel cell stack (see claim 13); a second dielectrically isolated driver 
capable of driving second relay responsive to the pulse generator output (lino figure 1 , 
element 20b); and a control circuit capable of controlling to which of the first and second 
relays the pulse generator output is transmitted (lino Figure 1, element 1). 

Regarding claim 15, Pittman, Uribe, and lino disclose the fuel cell maintenance 
device of claim 14, wherein at least one of the first relay and the second relay is further 
capable of shorting one of a third cell and a fourth cell of the fuel cell stack (Pittman 
Column 3, lines 23-25) (The relay of Pittman with his multi cell battery can be shorting a 
third and fourth cell). 
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Regarding claim 18, Pittman, Uribe, and lino disclose the fuel cell maintenance 
device of claim 1 1 , wherein the pulse generator (Pittman Figure 1 , element 17) is 
capable of pulsing a cathode of a second cell through the relay (Pittman Column 1 1 , 
lines 29-31) when the dielectrically isolated driver closes the relay to short the cell (lino 
figure 1, element 20a). 

Regarding claim 19, Pittman discloses a cell maintenance device for 
maintenance device comprising: at least one relay electrically connected in parallel 
across the cell (figure 1 .element Q3); and a pulse generator (Figure 1, element 17) to 
pulse a cathode of the cell through the relay. Pittman does not expressly disclose 
wherein the cell is a fuel cell and part of a fuel cell stack, nor does he disclose the use 
of a dielectrically isolated driver to control the system, lino teaches of using a 
dielectrically isolated driver in his cell stack system(Figure 1, element 20b and 101-120). 
The Dielectric isolated drivers are used electrically separate the battery stack from the 
controller, while allowing the control to maintain control and monitor the system. It 
therefore would have been obvious to one having ordinary skill in the art at the time of 
this invention to combine the teaching of lino and use a dielectrically isolated device to 
control Pittman's system. Uribe teaches a method for improving fuel cell performance 
by pulsing the cathode of a fuel cell (Column 2, lines 39-46). It would have been obvious 
to a person having ordinary skill in the art at the time of this invention to use the system 
of Pittman with fuel cells, as Uribe teaches it would improve the performance of the fuel 
cells. Pittman, Uribe, and lino discloses the fuel cell maintenance device wherein at 
least one of the pulse generator (Pittman Figure 1, element 17),the relay (Pittman 
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Figure 1, element Q3), the dielectrically isolated driver (lino Figure 1, element Q3). 
Neither Pittman, Uribe, nor lino expressly teaches where the above elements receive 
power returned from the fuel cell stack, lino does teach that the battery stack is used to 
supply some power to the battery monitoring (figure 1). It would have been obvious to a 
person having ordinary skill in the art at the time of this invention to use the power that 
is being released by the battery during the pulsing for the system, and not let it just be 
wasted. Pittman further discloses the fuel cell maintenance wherein the power returned 
includes a voltage regulator (Figure 1 , element 24). 

Regarding claim 20, Pittman further discloses the fuel cell maintenance device of 
claim 19, wherein the relay comprises a solid-state relay (Column 11, lines 31-32). 

Regarding claim 21, Pittman discloses the fuel cell maintenance device of claim 
19, wherein the relay is further electrically connected in parallel across a second cell of 
the fuel cell stack (Pittman Figure 1 , element Q3). 

Regarding claim 22, Pittman, Uribe and lino disclose the fuel cell maintenance 
device of claim 19, further comprising: a second relay electrically connected in parallel 
across a second cell of a fuel cell stack (Pittman's system in combination with the cell 
stack of lino, seen in claim 19); a second dielectrically isolated driver capable (lino 
Figure 1 , element 20b) of driving second relay responsive to the pulse generator output 
(Pittman Figure 1 , element 17); and a control circuit capable of controlling to which of 
the first and second relays the pulse generator output is transmitted (lino Figure 1, 
element 1). 
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Regarding claim 23, Pittman, Uribe, and lino disclose the fuel cell maintenance 
device of claim 22, wherein at least one of the first relay and the second relay is further 
capable of shorting one of a third cell and a fourth cell of the fuel cell stack (Pittman 
Column 3, lines 23-25) (The relay of Pittman with his multi cell battery can be shorting a 
third and fourth cell). 

Regarding claim 26, Pittman, Uribe, and lino disclose the fuel cell maintenance 
device of claim 19,wherein: the relay is electrically connected in parallel across a 
second cell (Pittman figure 1 , element Q3, in addition to the cell stack of lino); and the 
pulse generator (Pittman figure 1, element 17) is electrically connected to the 
dielectrically isolated driver (lino Figure 1, element 20b) to pulse a cathode of the 
second cell through the relay when the dielectrically isolated driver closes the relay 
(Pittman column 11, lines 29-31). 

Regarding claim 27, Pittman, Uribe, and lino discloses an apparatus, comprising: 
a fuel stack (Uribe Column 2, lines 39-46), including a plurality of cells (lino Figure 1, 
elements 101-120); a switch bank, including a plurality of switches, each switch 
electrically connected in parallel across at least one of the cells (Pittman discloses using 
a switch (figure 1 element Q3) to pulse a cell, and therefore in a multi cell system, such 
as lino, multiple switches must be used) ; a pulse generator capable of pulsing the 
cathodes of the cells when the respective switch is closed (Pittman Column 1 1 , lines 29- 
31); and a control circuit (Pittman Figure 1, element 17) electrically connected in series 
between the pulse generator and the switch bank to sequentially open and close the 
switches. It would have been obvious to one having ordinary skill in the art at the time of 
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this invention to combine the teachings of Pittmans battery reconditioning with the cell 
stack of lino so that the cells in the stack will maintain an excellent state of health. 
Pittman, Uribe, and lino disclose each switch comprises: a relay capable of shorting at 
least one cell of a fuel cell stack (Pittman Figure 1, element Q3); and a dielectrically 
isolated driver capable of driving the relay (lino Figure 1, element 20a). 

Regarding claim 29, Pittman discloses the apparatus of claim 28, wherein the 
relay comprises a solid-state relay (Column 11, lines 31-32). 

Regarding claim 30, Pittman, Uribe, and lino disclose the apparatus of claim 28, 
wherein the relay is further capable of shorting a second cell of the fuel cell stack. 

Regarding claim 31, Pittman, Uribe, and lino disclose the apparatus of claim 27, 
wherein each switch is capable of shorting a plurality of cells (Pittmans switch is 
connected to a battery, the battery can be made up of multiple cells (column 1 , lines 23- 
25)). 

Regarding claim 32, Pittman, Uribe, and lino disclose the apparatus of claim 27, 
wherein at least one of the switch bank and the pulse generator is capable of receiving 
power returned from the fuel cell stack (Column 1 1 , lines 29-31). 

Regarding claim 33, Pittman, Uribe, and lino disclose the apparatus of claim 32, 
further comprising a voltage regulator (Pittman figure 1, element 24) through which at 
least one of the switch bank and the pulse generator is capable of receiving power 
returned from the fuel cell stack (see above rejection for claim 25). 
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Regarding claim 34, Pittman, Uribe, and lino disclose the apparatus of claim 27, 
wherein the cells are proton exchange membrane fuel cells (Uribe Column 1 , lines 52- 
63). 

Regarding claim 35, Pittman, Uribe, and lino disclose the apparatus of claim 27, 
wherein control circuit includes: a counter driven by a clock; and a multiplexer 
multiplexing the output of the pulse generator to the switches responsive to the count of 
the counter (lino Column 5, lines 19-25). 

Regarding claim 36, Pittman discloses a method for transparently maintaining 
cells, the method comprising: sequentially pulsing the cathodes of a plurality of cells 
(column 1 1 , lines 29-31). Pittman does not expressly disclose using fuel cells, nor does 
he expressly disclose maintaining consistent power to the load. Uribe teaches a method 
for improving fuel cell performance by pulsing the cathode of a fuel cell (Column 2, lines 
39-46). It would have been obvious to a person having ordinary skill in the art at the 
time of this invention to use the system of Pittman with fuel cells, as Uribe teaches it 
would improve the performance of the fuel cells, lino teaches of maintaining a consistent 
number of the cells providing power to a load, by sequentially monitoring the cells, lino's 
sequential monitoring method would be used in Pittmans reconditioning system would 
allow only one battery to be pulsed at a time, and therefore would make sure a 
consistent number of cells would be available. Pittman, Uribe, and lino disclose the 
pulsing the cathodes includes: generating a pulse train (Pittman Figure 3a); and 
sequentially supplying the pulse train to the cells (lino teaches of sequentially moving 
from cell to cell (Column 11, lines 26-36)). Pittman, Uribe, and lino disclose sequentially 
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supplying the pulse train to the cells includes: supplying the pulse train to a first cell of 
the fuel cell stack to pulse a cathode thereof (Pittman Figure 3a); and switching the 
supply of the pulse train from the first cell to a second cell of the fuel stack to pulse a 
cathode thereof (lino teaches of sequentially moving from cell to cell (Column 1 1 , lines 
26-36)). It therefore would have been obvious to a person having ordinary skill in the art 
at the time of this invention to use lino's method of moving from cell to cell, with 
Pittmans cell pulsing, in order to efficiently pulse all the cells. 

Regarding claim 39, Pittman : Uribe, and lino disclose sequentially pulsing the 
cathodes of the cells includes: supplying the pulse train to a first cell of the fuel cell 
stack to pulse a cathode thereof (Pittman Figure 3a); and switching the supply of the 
pulse train from the first cell to a second cell of the fuel stack to pulse a cathode thereof 
(lino teaches of sequentially moving from cell to cell (Column 1 1 , lines 26-36)). It 
therefore would have been obvious to a person having ordinary skill in the art at the 
time of this invention to use lino's method of moving from cell to cell, with Pittmans cell 
pulsing, in order to efficiently pulse all the cells. 

Regarding claim 43, Pittman discloses a cell maintenance device, comprising: 
means for imposing a low impedance across at least one cell of a cell (Column 3, lines 
53-63); and a pulse generator capable of pulsing a cathode of the at least one cell of a 
fuel cell stack through the low impedance imposing means (Column 1 1, lines 29-31). 
Pittman does not expressly disclose this method being used on a fuel cell. Uribe 
teaches a method for improving fuel cell performance by pulsing the cathode of a fuel 
cell (column 2, lines 39-46). It would have been obvious to a person having ordinary skill 
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in the art at the time of this invention to use the system of Pittman with fuel cells, as 
Uribe teaches it would improve the performance of the fuel cells. Pittman in view of 
Uribe disclose the fuel cell maintenance device wherein the low impedance imposing 
means includes a switch that imposes the low impedance when closed and receiving a 
pulse from the pulse generator (Figure 1 , element Q3). Pittman and Uribe disclose the 
fuel cell maintenance wherein the switch comprises: a relay capable of shorting the cell 
of a fuel cell stack (Pittman Figure 1 , element Q3); Neither Pittman nor Uribe teach of 
using a dielectrically isolated driver, lino teaches of using dielectrically isolated drivers to 
control the operation of a battery stack (Figure 1 , element 20a). It would have been 
obvious to a person having ordinary skill in the art at the time of this invention to 
combine the teachings of lino, and use dielectrically isolated driver in order to isolate 
part of the circuitry. 

Regarding claim 46, Pittman further discloses the fuel cell maintenance device 
wherein the relay comprises a solid-state relay (Column 11, lines 31-32). 

Regarding claim 47, the fuel cell maintenance device of claim 45, wherein the 
relay is further capable of shorting a second cell of the fuel cell stack (Pittman figure 1 , 
element Q3) (When using a stack of cells such as lino does, it is necessary to duplicate 
the parts or Pittman's original design). 

Regarding cairn 48, Pittman in view of Uribe disclose the fuel cell maintenance 
device of claim 43. Neither Pittman nor Uribe expressly teach of the system being used 
in a multi cell system, lino teaches of a detecting and controlling system for a multi cell 
stack. It would have been obvious to a person having ordinary skill in the art at the time 
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of this invention to duplicate the parts of Pittman and use the system for maintenance 
with lino's stack of cell. Which then yields a s second means for imposing a low 
impedance across at least a second cell of a fuel cell stack (Pittman Column 1 1 , lines 
29-31); and a control circuit capable of controlling to which of the first and second low 
impedance imposing means the pulse generator output is transmitted, (lino Figure 1, 
element 1). 

Regarding claim 49, Pittman, Uribe, and lino disclose the fuel cell maintenance 
device of claim 48, wherein the second low impedance imposing means includes a 
second switch (Pittman Figure 1, element Q3, which would be duplicated for the multi 
cell stack as per the combination of the lino reference) that imposes the low impedance 
when closed and receiving a pulse from the pulse generator (Pittman Column 11, lines 
29-31). 

Regarding claim 50, Pittman, Uribe, and lino disclose the fuel cell maintenance 
device of claim 49, wherein the second switch includes: a second relay capable of 
shorting at least a second cell of a fuel cell stack (see claim 13); a second dielectrically 
isolated driver capable of driving second relay responsive to the pulse generator output 
(lino figure 1, element 20b). 

Regarding claim 51, Pittman, Uribe, and lino disclose the fuel cell maintenance 
device of claim 50, wherein at least one of the first relay and the second relay is further 
capable of shorting one of a third cell and a fourth cell of the fuel cell stack (Pittman 
Column 3, lines 23-25) (The relay of Pittman with his multi cell battery can be shorting a 
third and fourth cell). 
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Regarding claim 52, Pittman, Uribe, and lino teach the fuel cell maintenance 
device of claim 43, wherein at least one of the low impedance imposing means (Pittman 
Figure 1, element Q3) and the pulse generator (Pittman Figure 1, element 17). Neither 
Pittman, Uribe, nor lino expressly teaches where the above elements receive power 
returned from the fuel cell stack, lino does teach that the battery stack is used to supply 
some power to the battery monitoring (figure 1). It would have been obvious to a person 
having ordinary skill in the art at the time of this invention to use the power that is being 
released by the battery during the pulsing for the system, and not let it just be wasted. 

Regarding claim 53, Pittman further discloses the fuel cell maintenance device of 
claim 52, further comprising a voltage regulator (Figure 1 , element 24) through which at 
least one of the switch and the pulse generator is capable of receiving power returned 
from the fuel cell stack (see rejection for claim 52). 

Regarding claim 54, Pittman, Uribe, and lino disclose the fuel cell maintenance 
device of claim 43, wherein the pulse generator (Pittman figure 1 , element 17) is 
capable of pulsing a cathode of a second cell through the low impedance imposing 
means (Pittman Column 11, lines 29-31) (With the combination of the mulit cell system 
as taught by lino). 

Conclusion 

Any inquiry concerning this communication should be directed to the Examiner at 
the below-listed number on every Tuesday, Thursday and Saturday. 

If attempts to reach the Examiner by telephone are unsuccessful, the Examiner's 
supervisor, Karl Easthom, can be reached at (571) 272-1989 on Monday-Thursday. 
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Any inquiry of a general nature or relating to the status of this application should 
be directed to the receptionist at (571) 272-2800, Monday-Friday, 8:30am to 5:00pm, 
EST. 




EDWARD H TSO 
Primary Examiner 
(571)272-2087 



